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COMMISSIONE 




1020010008675 2001/3/2 

[S^^SJsl 0002 
[HIS^XH 2001.02.21 

S^Sij] DEVICE FOR LEARNING GEOMETRIC CHARACTERISTICS OF 

AUTOMOTIVE SUSPENSION 

[SSI gcHx^ex^^^£lA^ 

[m^21 3H1 1-1998-004567-5 

[ CH £1 21 3^1 9-1998-000474-3 
[S^o|oj=sbj^] 1999-001089-4 

[CH&I&13H1 9-1998-000261-1 
[SS^Igje^SSl 1999-001088-7 

SSH:>I1 LEE.Un Koo 

[^Eie^S^l 540324-1042219 

[^aSlSl 445-855 

{^±] 772-1 

[^sj] KR 

[^A^s^] 

[^Xll mm^ lU2^o\ T^soji o|S[ SSI, X1l602O| fi^S 

oil o|&^ S^&'M m S^&UQ. CHBieJ 

0°J/d (0|) QHBISJ 

^Bl^ (21) 

Ul^mm^] 20 ^ 29,000 §j 

6 e 6,000 
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0 21 0 
11 m 461.000 
496,000 ^ 

1. 2^Ai- SA1IAi{£ES)_m 
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^^^^^^ A^-^ =^^\^\^ % 

oi] <^4£ioi ^ ^iqoi ^^c^ 7]^^ ^s^^m 

>8-7l ^ ^^ij- ^Hl ^^5^ AVojcHlA-l, ^^o^ o].oJ-52|- ^^s. ol^cH;^ >^7l % ^ 

A^-^ ^7l ^V^l n>^^ ^^4^ A>oio]i ^o] 
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£ 1 
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^}^-%- 7]^v^E.2] {DEVICE FOR LEARNING GEOMETRIC 

CHARACTERISTICS OF AUTOMOTIVE SUSPENSION} 

£ 2^ :£ 1^ A-A -'d^^l 4€- ^^£o]cf. 
£ 5^ £ 121 D ^ifl 2:^ ^^S'^li^. 

*>7)1^ ^^«7>^^HlAis1 ^9] ^-S- ^^w1 (Camber), S.^(Toe), 7fl^i 
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El(Caster) ^o] ^ej:^^] ^ ^7}^^^]^ ^^^^^ ^ ^3.^^ ^M^^^l ^ ^<=>fl 

<12> Aji^^ Irf^-^tl: i^^^ Efojol ^;<lig<Hl^i2] ^^^>^^ ^^t!: ^^-2.5. 

oy^^j. ^^}7^^ ^^my^ ^<^]^. 
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•^^^ ^-2.1^, oi&it}- ^7>^^lsi cl;^><?l^ ^^1, ^V^^V^ 

^oflS. <^^* 1^1^1=1-. 

<14> olEitl- ^7Hj-^l^ ZL ^^^^ ^2^<^1 -^^^1^171 ^arH ^^S. 7fl^>SlcH 

:^;3-5i|. cll-ol ^^o^ ^)\xi]c\] cfltb ^:££7> #7>^o)l u^b}- ^^^}^ s]^] 

Ai^i^^ #3^^^. ^S7> ^t^^VJl ^^^S., ^ -a^lH* €^ 

^^^>^ ^l^(Strut)S-Ai '^l-g-^V'^ ^l^c>]xl^ nfl5Jl^ El-oj (Macpherson type)^, €7> 
^ c|.4i til -4^1^ <5l-'a-(arm)* ^J-*>S. ^-§-*H ^^^^^ -S-t^*>^ ^>^«H1 

^-g-s]^ cll: ^^1^ Ef<a(Double Wishbone type)^)-, c]!: -^a]^ Et-<a4 -^a]- 

^}7\] cf^^ ^ai7> ^-§-sl^ E|-<y (Multi-Link type) ^<^1 9X^, 

<16> tb^, ^7ltb Wl-SJf ^^«7> A-^>h^>a Al^^^ n 71 ^«|-^ o] 

^^^><^ «^ ^-^ ^, ?^«1 (Camber), J£-f(Toe), J'fl^iiEl (Caster) ^o] 

(steering) ^ h>^^i (Bouncing) ^Hl <^*J=* 1>^^H1 cflt!: ol^7> c^bI^d^, ^ 

Hfl^m "^-^ ^1"^^V "^l^lTlofl^i o^«. o.^ ^A^^^-. ^o.^ 3^;^ ^ o;^^ 

^, 5. yoflA^ iEAltl- tiVsq- ^o], :g(103)ol 53^^(105. ^ <^ihtHttl)aiJ. jl:^^ 3.^^, 
^ S^^^J-^l(101)* ^l^^M 2:*J=^l. '^^til -^^ ^^^91 ^-y^V^c-ll 
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<i7> iie^i4 7]^n^ ^^^^ ^^^7} «o^^ ^^^^^ ^li^^l-^ :=L 7]^ 

^^ s^^^^^, ^i-^, ^tH2i-*>7i ^tb ^a^^ 

^1^ ^^^^ ^^^^^^ ^Sfi^iS ^cf ^^la^olJi, ^>cf^Vi^, ol^^>7l 711^ 
^7} 3.^ 7l^«^2^ ;^fl^«>7l A]^ ^^^^1^ 7fl^^ 

<18> CiC-l^. Cil: ^A]^ E^.«a, '^flS)^ El-<a, ^E^^^ ^^^^^S. o]<>\^]^ rfl^t^^o] S. 

<19> it).e|-A-1 ^ ^T^^ >a-7l5q- ^^*>7l ^^l-o^ <^]S^ 9^^^ ^uzl-, cf<y:t!: 

^11^^ ^ ^^"^Jr^H ^l-^lr^Ml sl^^i^, <^1<^1 tcj-s. ^ ^t^o^ ^ 

^>^# ^l«7pJ-^H]Aio] ^o^ o.^ ^flU^^ ;g.o.^ ^^^^^ ^o] S:^^:^^^] 

<20> ^ ^i^Sl t^^ S.^^ ^>^1<H1 i:fl*!- ^-f- ^A^# nfl3l^ Ef<a. tH^- ^A]^ 
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5110] El- :f-eV<^ n. ^,^}^6\]X\ ^ u>^^ ^cf^ ^Wl^H 

<22> ^>1-^ 71^^ « ^^M, ^7] ^^oll 

<23> >a-7l ^Hl Bflol^, ^6\] ^Hl5)t^, >^7l ^ ^^S] 

611 '?!^S)cH ^ 3l)qoi -f-^Vo^ 7l^^ ^^^f^ 2:^ 

n^^- ^^7] ^Hl ^^^^ ^V^]<^1 ^^^^^4 ^^1 
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<28> £ 1^ ^ ^^<H1 nl-^ ^V%=-g- ^7>^^1S1 xliLtflEe^ th^^^l^ A>Al 

^ ^>^^ €^ ^1-^ A-l>^^^.aol ;S-a)-sl^ 4^^(100)3)-; 

7] y^}^9] ^1- 7l^* ^sJ^V^ « ^^(200)2]-; ^7] ^>^1 -^c^-(loo) ^ 

'^l^i ^7] 1 ^^(200)^ ^^<^1 ^^Sl<H 2:^ 71^^ ^^^>^ ^^(300)2)-; # 
<ydtBl(401)^ ^7} >iS^(403)^S ^^^51^ ^^(400):2)-; ^t^^ <=>>'a-^ ^ 

SS. ^^^^^ C>oJ- ^C]-(500)O.^ <^1^^^ '3^5]^ Ef<ao^ ^V^-§- ^7>^^1^ 

<29> ^^^^ ^7] ^Hl ^^(100)^. cf^s^ H2ll<a(101,103,105,107):2l- aflt^li 

l-eflolE(l09)S ^^^Slo^ ZL ^.s^V^oil^i ^ t'V-a:^ ^^(120.130)* ^wl^> 

<30> «1-^^<H] H2ll<a(101.103)<5l A^S. Cfl^js^l-C^ 

711 afl^l^lc^. z^-z]-^ <?1^ S5fl^(105)<^l Sl«l] ZL f^<y-^7> A^s. ^^£1^ Jl^^cf. 

<31> ^<H1^ 27fl'Si^2l Jl^ H5l)<a(107)C'l Z^-Z}- ^^«J-^0.^ 

<32> ZLBlJl >^7l Wflo]>i, 1-51101^(109)^ ZL <y=^ol 3r>^ ^^^fo^ ^.^^ 

^^-^(111.113)* ^^^*>^, ol ^^-^(111.113)^ ^m^l >^7l Jl^ S5l1<a 

(107)31- zl-zl- Ji;g5lJI, ol ^.^^ ^^-^(111,113)^ ^j.^ u>^^ 

^^(140)^ ^^S. 7>olH *1-^ "^^(115)01 zl-zl- ^>^^^i:l-. 
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(120)^ 7}o]^ 7}o]^ 0.^1(117)0] 4Z]- ^2]^>7]1 4^^;?^ 

<34> <^7]^^, ^7] P>^^ ^^(120)^ ^7] ^Hl ^^(100)^ 7H^ 6:>^^1(117) 

^V«.o11 3l-f«o^^-^^ ^>^^ #Efl<^lM(121)l- tifl^lsrH, o] v}^^ €BllolM(121)^ Zl 

o]^ -o^i (117)oD z]-z]- ^oj^S^ wW( 123)1- Jl^^^. 

<35> olnfl, ^7] 2^^^ 7}o]^ *>-f ^1(117)^ '^^^'^1^ ^^^(127)-^ ^^i^}:n., o] 

1-M#(127)^ ^t}c^ Jl^l:S(i25)l- ^l^^^^^i Aj-y] ^b^-o]^ a].o>(i23)» ^^>«j- 

<36> ^E]JL >^7l o>^^ #5flolE(l21) ^^Tg^ 5|-,-^#^oll^ -^V?] ^iS^ ^^(400) 

^ <^±.n\U01) 1- 2:^^(405)^ <a^s^}fe <^^**(129)* ^wl^l-^ ^}^^ 

#e)-oli:i(l31)7> ^^]s\x^, o] T3>o.^ ^g].oit:-1(i31)^ o. ^1^^^(133)3)- 2 

7l)^ 7VolJE^^(135)l- o]^ >^l-7l v}^^ #EflolE(121) Aj-d] ^Hls)^ Ji:^ 

1-H(137)5q- 27l]S^ 7}olc-g-(139)o)] o|^].c^ 3)-fHj-^0.^ :^^o] ^^joIjA-] ^7] nj-g-^ 

l-eflo]E(i2l) Ji^ ^^^^^ 7>^^ 7}o]E.^}7]] ^c}-. 

<37> >^7l ^>^^ ^^(140)^ 5).^ o.^^«.oll ^^^*(141)* 

^^^*>^ 91^ l-ello]E (143)5. ol^o^^lD]. o] o}o^ l-s)lolm(143)fe ^7] 

vi\]o]^ *eflolE(i09)^ ^.^^ ^^-¥-(lll,113)'='fl ^^^^^ #*(115)oll ^^sI'H ^ 
^'S-^o.^. 7>ol:c^t:]. 
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<38> 5£^, ^7] o><y- #ell<5lS.(143)^, £ 2o\]^] S.^]^ w>sq- ^o] , #<y--^ofl 1- 

E^(145)ol o]6\] Jl^^l-H (147)71- ^1-^sr>oi ^l^Sjjl, olo^] ^y] JL^^^J^ 

(147)^ ^1^^£<H1 n^-el- ^^-^l vi\]o]^ l-eflo] e (io9)o^ sj-^^^ofl cl^a^sjol 
>^V7] o>oj. o^^ #ellolE(i43)7> «)lolvh #BllolE(i09)^«.E^ ^ o]^^ ^ o;[7ll 

<39> Aj-7l ^ ^ia-(200)^ € ^;^ll(201)5!l- O] ^ -^711 (201)1- ^^}c^ ^}^] 

4^^(100)<^] ^^*>^ 4^^(203)^^ <^1^<H^1^. « ^;^fl(201)^ €^ l-eflolH^ 

<40> <?i^^^(203)^ ^7] ^ ^7fl(201)^ *>^<H1 1=1-^^ -irMS- ^.e^- 

^(205)c>l ^l^sjo^, o] :B.h1-^(205)<^1^ oj-oj. ^c}.(500)J2}- <a^£)^ 

(207)# #sflolH(209)7l- ^>^^^t:f. 

<41> .^71 « ^7)1(201)^ ^^<^m ui# ti-e)-^ (211)0] 

Sjol '^7] ^cl-(400)5] ^ <adSiHl(401) ^V^Sil- 

<42> ^7l ti.s)-^(211)^ n 'a^'^l ^^(300):iil- 'S^^^ ^ 

*(213)^ #sflolS(215)7> ^^^1^ i^^cf. 

<43> ZL^Jl ^7] ^^(300)^ ^7] Hflo]^ l" Sfl o] E ( 109) ^^-^H] ^UlSl^^, ^^-71 ^ 

^^(200)3] ui^ #SilolM(215) ^#'^1 ^^s)o] ^ 5i)u|ol ^^l-o^ ^.^^ 7]^=. 

^ ^^^>7ll ij^iHl, ^7] v]]o]^ l-eflolE(i09)^q ^-^<^1^-1 ^ti>o>(301) 
7} n^]S\o] 7>olDl(302)ofl ^«fl ^-f^J-^^S 7>olJE.S]T^, o] h«w1-oK301)^ ^-y-^^l 
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^ ^-^(303)7V ^^^slJl, <y=^-^'Hl^ <a^^^(305)ol 

<44> >^7l 3flyl-ol.(301)^ ^-^(303)011^ s]u|oi(307)ol ^l^S^ji, o] 2lu|oi(307)^ H 

f^'y-^* ^^^^ s\^^}oH3m7} ^^Sjc^, o] ^^ti]-oK309)^ ^1^1 
(311)# -i-srH S)^ 7V^*M1 B^-ci-oil^ S]^ ^^<^](313)7> ^til^cf. 

<45> nejjl >^l-7l ^W]-o>(301)o] oj^oll- ^2^- -^MH^ 2:^E(315)^ ^f-^j-c^ ui^of 

^(317)S1 <U^o] z^-z]- <a;iJ£lJi, o] u-)#6>oj-(3i7)s| z]- B|-c}^ 1- 2:<?IM(319)* -f-*]- 
^^-71 ^ ^^(200)^1 ui# #S|lolE(215)o11 9^^^r^. 

<46> 2£^, ^w>ol-(301)^ ^^^^(305)^ £ 3^]^^ S.^]^ , ^7] ^h]- 

o>(301)^ <y=^^<^l ^^^S]^ '^fl^i^ol ^^(321)^ 51-^ #^^(323)2)-, ^icj-ofl 
1:^^(325)* ^^^^H ^7l ^^^(323)<^1 ^Bl-ol^ 7>^*>7ll ^1^^^^ ^7] ^^(321) 
-i: 1:S#(325)<>11 Jl^^l-M(327)7> ^]^^ o.^^^ JI^S)^ <a^^(329)-^S. o]^ 

<47> nelji .^-71 =^^^1.(400)^ ^7] ^ ^^(200):2)- ^>:^1 ^^(100)^ '^V'^Hl^l, 

^ «a^»1(401)sil- ^7> >iS^(403)-^S o]^o]7^ ^7] % ^^(200)^ M# 
(211) ^V^l T^^(IOO)^ ^}^^ #51-^1 1-1 (131)2)-^ Al-olojl ^o] ^;gol 

7>^s:l-7ll ^^Sl^tHl, ^V7l ^ ^iLtt1(401)^ f^^^AS ol^o^^^c^ Aj-cjol] S. 
«. ^^d] AlE(4ii)7> <a^lS. ^^^^^]^ S.^(413)S. ^^^^cf. 

<48> SEth, ^>7] ^7> rfi^%(403)€: l-S)-:^!^ ^^flS. <H ^j-^] o]^ ^ 

^ ^S.^ <^1^<H^1^ a>^^*>4. 
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<49> HelJl ^7] o>oj- ^cf(500)^ ^7] ^ ^^i:(200)2|- ^cJ(100)S^ AfojoflA-l, 

^^o^ c}o^^. o]^o]^ ^7] ^ ^^(200)2^ #Eflo]E(209)2f ^^7] ^}^] 

^^(100)^ <^>^ l-^]olE(i43)Si)-o^ A>o]oi] ^J-2V^3i}- ;ao] ^;gol 7>^3l-7fl 
o]^ ^7] #ello]E(209)<>fl 1- S<ys(50i)» ^^^^ 

<50> j£, ^,^«j-oi]Al >^7l A^<i>«a- ^3.(503)^ ^5-^ ^<^17>^ tiV'y-CSOS.SO?) 

o] z^-z]- ^ S^M(509,511)S. ^^slJl, Bl-cj-^ -^7] o^:i l-efl^^lS. (143)4 

^4i^cH]A-l ^^(141)^ ^t}c^ ^ 3:^M(513,515)S- <a^€4. 
<5i> '^H, ^<^l7>^ o]-<y-(505,507)^ ^}^]^ 7]-^^ ^ ^^^^S. o] 

^'H^]^, <^lSlt!- n^^i^ .S. 4«H1'«--1 S^lt!: w>s>]. :y-o] , z]- <5> oj-^ 7)1(505. 507 )7> ^^^o. 

(517,519)7> ^V7l z^-z^2l 1: ^^^(509, 513) ^^ofl^ ^7] M S (5l7^5l9)s^- 

^1^5l^ 1-M(521,523)7> <U^]S. ^^^^'^ ^7] f^^^Sl 5)^ «j-«^«:>fl rcj-El- 'y^^Sl H 
M(517, 519)4 1:S(521.523)7> ^X\6\] ^7)714 ^l^^H^l^^i, ^<=>11- 

<52> 5£t!:, ^1-71 # 2:^E(509,511,513,515)*2)- ^^^^ A^^^V^ ^3. 

(503) o>oj- c^^ ^5iiolE(i43)^o^ ^l^AHl^, £ 5<^1^-1 £^1^ ti>s>|- ig-o] , cf^ 

^ 4^(530)# 7)\^m'=^ ^^]» ^^^tb ^. M^(531)^ ^l^^VS.^ 

<53> oie-itj. ^>%=-g- ^7]-^^lfil «l-#^^HMi, ^7] s^]-^ n>^^ 

(140)^ M-€- Efogo^ A-l^h^-a* -i-g-s>7l ^^>c^, ^71 «flol>, #eflo]E(io9)4 
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JL^^tyc^ ^^^t}jL, o]c]] ^5l-cl= 7>^*V7fl Cf^ o>oj- o^^ #2llolE(145)l- 
<54> U^^^^, ^}^-%- ^7>^^1^ Xj^DflHe^ t)-^;^.^]^ ;£ 6<^l^i5i)- ^o] , 

(505,507)» A];^! A]^] ti>i:fl«j.*J: o.^ ^ ^A] 7J , ^ -^^K201)^ ^^i^^-i: ^ 

(+) ^(-)-^S. S^J^ ^ ^711 €cf. 

<55> 1-^, >^7l ^<^]7}^ <^><a-(505,507) -i- 2:"?1S(513,515)* <^\'^ l-efl 

o]M(143)^ ^^*^(141)-^<HlAi o]:^ ^^^^^a-^^ .^71 ^^^^ 7>^^ ^ 

<56> ^1-71 ^Aj-Z^-o) S^jAloll^ ^7l d]-^^ #eflo]M(121)^^^S^ 

3|-,4-^^<HHl ^^^5)^ T^>^^ ^el-olciCisi)^ ^^11- 7>^^O.S.A^ 7>^€ ^ 
^ 5q<Hl:£ nf^^ A^7> ^ ^Al^^loflA-^^ ^S^tbnf. 

<57> nejji ^7] ^ol7>^ «^><a-(505.507)l- A] Til Al^l tiVcflwj-^o. 

S Z^-Z]- 4S.7^1 Sl^Al^O.^A^^ :g ^^fl(201)* S.-f-0>^^S ^ 

<58> ojafl, >^7l ^ol7>^ <>><a-( 505, 507)^1 -^-^ ^tflS. ol^ol;^o]: S-f* 

<59> ^.gjq- ^o], ^ol7>^ <^l-«a-(505,507) # 
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(513,515)* ^ o}'^^ #eflolE(i43)o^ <?S^#^(14lHHl^i ^S.?]] o]^ ^^^^jo 

<60> SEt!-. ^fl^Bl^ 3:^^ tflS.^"a 2:^-9.5. ^ <ai:tt1(401)^ 

(405)5. ^}^^ #Bi-<^li=1(131) °^^*^(129)ollAi2l ^^«^^o. 

<61> Olsq. ^7] ^^^^ E)-^^ ^AHlo^l o)^ ^^.^^ ^7f^J-^l^ ^ 

(313)» l-elT^M-. ^ ^>^1](201)» %o]^^ A-I^^^o^ ^ ^j-gr-^i^l^ 

^^^>^^i o]sfl^ 4. ^].n^^ o]^ ^^9}:^^^, ""^S.^ ^^}^% 

^xJi\^^}7] ^7>^^i^ ^^^^ ^ 7m 

Ai^^^ Al^E^ ^-^^7HJ-^lollAiO^ ^, S^. ?11^lBl 

^o] «7>^J-^11- ^ ZL ^ol ^4, v}^t3i\S. 2: 
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11 

3llM<?i -i-^l-cxl 71^* ^^3].; 

7l € -a^^ ^>^1 ^>^^ ^^^^ ^^^^^ ^ ^ 

^7] « ^^iJ)- ^c4-ol A>oloflA-l, 4^ol o>oj.2|. oj^o^;^ >g.7l ^ 

^^IJ- 1<^1 9X^^^, ^7l ^V^l 

^7> •a^JE)^ «}-^ =B^1<93}.; 
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^^1)-*^ ""^"^o] ^}^^ ^^*H ^] ^.^^ ^^-¥-7> 

^*>5. 7M^ 7>o]^ ^>^;?3oi Z]-Z| ^^^}?\] ^A^Slfe Bflol^ #5|lolES. 

31 

^7] z^-z^-o] *>-f^i^ 1:^** ^*><^ ^m^<^ >^7l = 

^7l D>^^ #eflolE ^^^o^ 5).^^^cJollAi ^1-7] riiH^ -zcfo^ ^cf^ c^^^> 
^ ^al^H. ^M^^^ 27fl^ 7l-ol^^^^ :f.sH 
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[^^^J- 4] 

1 2<^1 9X<^^^, ^}^- ^}^^ 

^ ^^^<H1 ^^ofl ^o^sjol ;5i^«J-*j=o.^ 7>ol^s|o^, ^<y-^oil^ ^7] 

ji;gs)^ cfoj- #eflo]E^ ol^o^^]^ §m ^>^-§- ^7>^J- 

5] 

1^1 -^^7] « « 

6] 

^^*c)- 9X<=^M. ^71 ^ -^^s^ '^^ 

^^7l ^ ^;^fl^ ^V^oil cf^2] ^l^sltH, c^l-oj- ^^£1^ 

^^7l ^ -^^1121 f-Aj >a-^oll Cf^S] l-E^ ^7] ^V^^ ^V«.<2|. 

i-i^ #elloiMS. oi^cH^i^ ^].^^ ^7HJ-^lsl ^l^i^sel *h 
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[^^^J- 71 

7}o]B. ^^7} ^^^S\JL, <?J=^^ollfe 

^71 sqq-asi #oj.«.^ <a^oi v^l^l -^*>o^ 

7V^^>711 Bf^ofl^ ^^<^17> ^al^lfe Sj^HWSf; 

8] 

^1-71 ^wvofo^ ^cJ^-^cHl 

^^<H1 ^^^*>^. ^71 ^^^<H1 #e]-ol:= 7>^^>7ll ^7]^^;^ ^V7l 

*^]-<:^ 1-M*<^1 Jl^l-^7> ^l^S)^ ol^o^;^!^ ^^1.9.^ sf^ 

9] 
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10] 

7l 3r>^ '^f^^ ^^^4 1: ^<yS^ <a^^^, ^Hl^ ^'^ll- 7>^^ ^ SZ^ ^ 

[^^^^ 111 

lOofl ^1-71 o>oj-o. 

^ 6>«a-^7l]7l- ^^^o_s. o]^o]:^]ji^ o] ^^^o^ 'y^^^H]^ oVrfl^j-^ 

5)^ 1-S7> ^^flS. ^AjSl^l ^7] ^^^o] «J.*j:o]l x4e^. <y:^o^ uiMSf ^E7> ^ 

^l^fl ^7l7lt+ <^l^<H^1fe ^* ^^i^s. 3r>^ ^>^-g- ^7>^j-^lsl xl^t^isei 
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107- 



145 



143 



147 



3] 



305 



323 327-v.^i-^ 2?'' 323 317 




, ^ 317 

^^^^^ 




325 329 
505 or 507 



519 



523 



27-24 



1020010008675 



2001/3/2 



51 




513 or 515 
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